The relationship between the irritable bowel syndrome (IBS) and food intolerance is not clear. We studied the cutaneous response to food antigens in 43 volunteers who were students and employees of the Faculty of Medicine of Universidade Federal Fluminense. Subjects were divided into 3 groups after evaluation for Roma II criteria for functional disease of the gastrointestinal tract: group I, 14 volunteers with IBS; group II, 15 volunteers with functional dyspepsia; group III, 14 volunteers without habitual gastrointestinal symptoms. The subjects were submitted to the skin prick test with 9 food antigen extracts, for a total of 387 skin tests (9 per volunteer). Of the 126 tests applied to group I, 24 (19.4%) were positive (a 3-mm wider papule than the negative control) and of the 135 tests applied to group II, 3 (2.3%) were positive. Of the 126 tests applied to group III, 6 (4%) were positive. The number of positive responses obtained in group I (IBS) differed significantly from the other 2 groups (P < 0.01). None of the volunteers with IBS reported intolerance to any isolated food. The higher reactivity to food antigens in group I compared to groups II and III suggests that intestinal permeability may be increased in patients with IBS.
Over the last decade, the study of functional diseases of the gastrointestinal tract (FGD), especially irritable bowel syndrome (IBS), has been gaining importance in the field of gastroenterology (1) (2) (3) . Unlike most of the diseases of the digestive tract which can be diagnosed using biological markers (1, 4) , FGD can only be diagnosed using clinical approaches, presuming the absence of structural or biochemical dysfunction in the generation of the symptoms (5) (6) (7) (8) (9) .
IBS is one of the most common diseases in clinical practice. Symptoms of IBS (episodes of abdominal pain associated with alterations in intestinal habits occurring more than six times a year), are observed in 10% of the general population. The prevalence estimates vary from 9 to 22% depending on the population studied (2, 3, 6) .
The mechanisms involved in the pathophysiological alterations found in FGD seem to be multiple and are still uncertain. A uni-fying hypothesis for the generation of these symptoms would be the phenomenon of visceral hypersensitivity identified in most of the patients with IBS (7).
The phenomenon of visceral hypersensitivity may be related to an increased response of the neuroimmune circuits in the nervous system or gastrointestinal tract to external stimuli (for example environmental or psychosocial stimuli) or internal ones (tissue irritation, inflammation, infection) (4, 5, 7) . This increased response may result in abnormalities of digestive motility, inducing symptoms compatible with the clinical picture of IBS. In synthesis, an abnormal neuroimmune interaction (genetic and psychosocial factors, food intolerance, bacterial microflora) may contribute to the phenomenon of visceral hypersensitivity frequently observed in the patients with IBS (1, 4, 5, (6) (7) (8) (9) .
Clinically, the frequency of IBS is higher among females and is associated with psychological stress, food intolerance (adverse reaction to a specific food or ingredient that is not immune mediated or associated with psychological phenomena), intestinal infections, and even previous abdominal surgeries (1, 2, 6, 8, 10) . The pathogenesis of food intolerance, frequently associated with IBS symptoms, has been little studied.
The aim of the present study was to correlate symptoms of IBS with the response to food antigens using the skin prick test. We studied the response to food antigens by the prick test in 43 volunteers, 27 women and 16 men, during the period from August 2002 to January 2003. The subjects were selected from 105 volunteers, students and employees of the Faculty of Medicine, Universidade Federal Fluminense, Niterói, RJ, Brazil, recruited through a poster affixed on the door of the group of study of intestinal diseases (outpatient unit), Hospital Universitário Antonio Pedro.
The inclusion criteria were age above 18 years and volunteers from the general population. This approach was used in order to obtain a population sample that would not consist of ambulatory or hospital patients, but that would represent the population in general. The exclusion criterium was the diagnostic suspicion of organic disease of the gastrointestinal tract.
The study consisted of 2 stages taking place over 2 consecutive weeks.
Stage I. Clinical evaluation of the volunteers, including the application of Roma II criteria (1) for the determination of IBS (pain or abdominal discomfort accompanied by 2 or 3 symptoms, such as relief with defecation and/or with alterations in the frequency of evacuations or in the shape of the feces for at least 12 weeks, which need not be consecutive, in the preceding 12 months; in the absence of organic disease of the gastrointestinal tract and functional dyspepsia, persistent or recurrent symptoms, such as pain or discomfort in the upper abdomen at least 12 weeks earlier, not necessarily serial, during the preceding 12 months).
Stage II. Application of skin tests using food antigens by the prick test.
Of the 105 volunteers, 30 were excluded because of a diagnostic suspicion of organic disease of the gastrointestinal tract and were scheduled for later outpatient consultation, 10 did not agree to be submitted to the skin tests, and 22 did not return the following week for the scheduled skin tests.
The 43 selected volunteers were divided into 3 groups after clinical evaluation and the application of Roma II's approaches for IBS and functional dyspepsia. Group I consisted of 14 volunteers with a diagnosis of IBS (10 women and 4 men; mean age 25 years), group II consisted of 15 volunteers with a diagnosis of functional dyspepsia (9 women and 6 men; mean age 26 years), and group III consisted of 14 volunteers without habitual previous symptoms of gastrointestinal tract disease (8 women and 6 men; mean age 28 years).
The three groups were submitted to the skin tests with 9 food extracts (egg white, egg yolk, peanut, chestnut, wheat flour, cow milk, soy, crustaceans, and chocolate).
We used the commercially available allergenic reagents (M. Queiroz Laboratory, Rio de Janeiro, RJ, Brazil) in 50% glycerin diluent. The antigens were applied on the volar surface of the forearm in droplets (25 ml of testing reagent) by the technique of percutaneous puncture (11) using identical needles and were discarded after each test to avoid cross-reactions due to allergen absorption at multiple skin sites.
Twenty minutes after antigen application, the skin tests were read by measuring the diameter of the papule in millimeters. A papule 3 mm wider than the negative control was considered to be a positive response, whereas any smaller value was considered to be negative (11) .
The study was approved by the Health Research and Post-Graduation Adviser Committee, Research and Pos-Graduation Department, UFF.
A total of 387 skin tests were applied to the 3 groups (9 for each volunteer). In group I, IBS, 24 positive responses were obtained, corresponding to 19.4% of the 126 tests performed. In group II, functional dyspepsia, 3 positive responses were obtained, corresponding to 2.3% of the 135 tests performed. In group III, 6 positive responses were obtained, corresponding to 4% of the 126 tests performed ( Table 1 ). The positive responses were not concentrated in 1 or 2 individuals in each group but were dispersed throughout the group.
Ten volunteers with IBS presented a positive response to one or more food antigens but the positive response was not specifically associated with IBS crises in any of them.
The number of positive response was not significantly different between groups II and III. In group I, IBS, the number of positive responses differed significantly from the values obtained in the other 2 groups (P < 0.
01, Student t-test).
The present results agree with those reported by others. The association between IBS and sensitivity to multiple foods has also been reported in most of the few available studies in the literature (10, 12) . None of the volunteers with IBS reported intolerance to any isolated food (10, 13, 14) .
This finding suggests that patients with IBS symptoms have difficulties with foods in general. It is very probable that IBS causes food intolerance and not the opposite (15) (16) (17) (18) (19) . Despite the small number of cases studied, the higher reactivity to food antigens in group I compared to groups II and III adds a new information and suggests the presence of a possible alteration in intestinal epithelial function (20) .
The association between phenomena of food hypersensitivity and IBS symptoms is still open to question. Future clinical investigations on larger samples using tests of intestinal permeability will be useful for a better understanding of the results obtained here. A papule 3 mm larger than the negative control was considered to be a positive response. The positive antigens (number) for irritable bowel syndrome were: cow milk (4), egg yolk (4), chocolate (3), wheat flour (3), nuts (3), soy protein (2), egg albumin (1), peanuts (1), and crustaceans (1); for functional dyspepsia were: cow milk (1), chocolate (1), and wheat flour (1), and for patients without intestinal symptoms were: wheat flour (1), nuts (1), egg albumin (1), chocolate (1), and peanuts (1). *P < 0.05 compared to the other groups (Student t-test).
